
That Which Is Claimed Is: 



1 . A compositionYsomprising infectious alphavirus particles in an 
immunogenic effective amountWherein said alphavirus particles comprise one or more 

5 heterologous nucleotide sequenceVencoding an antigen; and wherein said antigen is 

selected from the group consisting orva native cancer cell antigen and an artificial cancer 
antigen that is not normally expressed bW cancer cell. 

2. The composition of Claim 1 5 wherein said alphavirus particle is an 
1 0 alphavirus replicon particle. 

3. The composition of Claim 1, wherei^sgaid alphavirus is a Venezuelan 
Equine Encephalitis virus. 

15 4. The composition of Claim 1 5 wherein said^lphavirus comprises one or 

more attenuating mutations. 



5. The composition of Claim 3, wherein said alphavirus comprises one or 
more attenuating mutations. 



6. The composition of Claim 5, wherein at least one of said one or more 
attenuating mutations is selected from the group consisting of codons at E2 amino acid 



position 76 which specify an attenuating ar 



icid, codons at E2 amino acid 



position 120 which specify an attenuating amino acid, codons at E2 amino acid 

\ V 

25 position 209 which specify an attenuating amino acid 9/ cbdons at El amino acid 272 
which specify an attenuating mutation, codons a^JB^amino acid 81 which specify an 
attenuating mutation, and codons at, El amino acid 253 which specify an attenuating 
mutation, and the deletion of E3 amino acids 56-59. 



30 7. The composition of Qjlaim 1 5 wherein each of said one or more 

heterologous nucleotide sequences is opefcably associated with a promoter. 

\ 
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8. The composition of^laim 7, wherein said promoter operably 
associated with each of said o\ie oi\more hetgpetfogous nucleotide sequences is an 
alphavirus 26S subgenomic prdtaoter. 



5 9. The composition of Claim 

nucleotide sequences encodes a native caj 



10. The composition of CI 
nucleotide sequences encodes ah arti 
1 0 expressed by a cancer cell. 



1, wherein at least one of said one or more 
,cer cell antigen. 



wherein at least one of said one or more 
ancer antigen that is not normally 





1 1 . The composition of ClaimSsQ, wherein said artificial cancer antigen is 
7^ an infectious disease antigen. 




15 12. The composition of Claim 11, wherein said infectious disease antigen 

is an influenza hemagglutinin antigen. 
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13. The composition of Claim 10, wherein said at least one nucleotide 
sequence encoding an antigen is selectecNrom the group consisting of helper T cell 
epitopes, cytotoxic T cell epitopes, T-dependeh^B cell epitopes, and T-independent B 
cell epitopes. 

14. The composition of Claim 1, wherein at least one of said one or more 



25 



nucleotide sequences encodes a cell-surface protein or peptide. 



15. A pharmaceutical^) 
in a pharmaceutical^ acceptable W 




omprising the composition of Claim 1 
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A kit for modifymg a mammalian cell, comprising: 

(a) assay comporteQts for determining the pre-existing immunity of 
a subject afflicted with cancer to ofr^or more antigens; and 

(b) one or more vectors suimfede for introducing and expressing an 
antigen in a mammalian cell, each of said vehtors comprising one or more 
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r heterologous nucleotide sequenc 
more antigens. 



;(s) encoding an antigen from said one or 



17. A methoi| for inducing a protective immune response in a subject 
afflicted with cancer, comprising: 
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(a) modifying a cell to express one or more antigens against which 
the subject has a prfe-existing immunity; and 

(b) introducing the modified cell into the subject, wherein the 
modified cell elicits |an immune response against the subject's cancer. 

18. A method for inducing a prpt£ctiV,e immune response in a subject 
afflicted with cancer, comprisl 

(a) screening a syfcject afflicted with cancer for pre-existing 
immunity against one oi nfore antigens; 

(b) selectin^ne or more antigens against which the subject 
demonstrates immunit 

(c) modifying aV:ell to express the one or more selected antigens; 

and 

(d) introducing thh modifiedx^ell into the subject, wherein the 
modified cell elicits amimmunerps}5onse against the subject's cancer. 



19. The method of Claim 18, wherein the subject's cancer cells and the 
modified cell share at least one antigen native to the subject's cancer cells. 



25 20. The method of Claim 18, wherein the cancer is a tumor- forming 

cancer. 

21. The method of Claim 18, wherein tlje cell to be modified is removed 
from the subject. 
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22. The method of Claim 21, wherein the cell to be modified is a cancer 



cell. 
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23. The method of Claim 18 further comprising the step of immunizing the 
subject against at least one of the one or more selected antigens. 

24. The method of Claim 23, wherein said immunizing step is carried out 
prior to said introducing step. 

25. The method of Claim 23 further comprising a second step of ' 
immunizing the subject against at least one of the one or more selected antigens. 

26. The method of Qlaim 25, wherein said immunizing step and said 
second immunizing step each use a different vector. 

27. The method of Clakn 18, wherein saM immunizing step is carried out 
with an alphavirus vector. \ / 

28. The method of Claim 127, wherein the alphavirus is a Venezuelan 
Equine Encephalitis virus. / \ 

29. The method of Claim lfk wherein the subject is a human subject. 

30. The method of Claim 18, wherein the^re^e^Tsting immunity is the 
result of childhood vaccinatioh. \ 



31. The method of Claim 18, whirein at least one of the one or more 
selected antigens are riot typically expressed ©y the subject's cancer cells. 

\\ 

32. The method of Claim 31, wherein the at least one selected antigen is an 
fc infectious disease antigen. \ 

33. The method according to Claim 32, wherein the infectious disease 
antigen is selected from the group consisting of influenza antigens, polio antigens, 
herpes antigens, mumps antigens, measles antigens, mbella antigens, diphtheria toxin, 
other diphtheria antigens, pertussis antigens, and hepatitis antigens. 
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34. Thamethod of Claim 18, wherein at least one of said one or more 
selected antigens is \ cell surface protein or peptide. 
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35. A method for inducing a protective immune response against cancer in 
a subject, comprising: 

(a) immunizing a subject against one or more antigens prior to the 
detection of cancer m the subject; 

(b) modifying a cell to express the one or more antigens of (a); and 

(c) introducing the modified cell into the subject, wherein the 
modified cell elicits an immune response against the subject's cancer. 
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36. The method of Clami 35, wherein the cancer is a tumor-forming 



cancer. 



15 37. The method of CJ&im \5, wherein the cell to be modified is removed 

from the subject. 

38. The method ^f Claim 37, Wherein the modified cell is a cancer cell. 
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39. The method of Claim 35 furrher comprising a second step of 
immunizing the subject agaii^t the one or m^re antigens. 

40. The method of Claim 39, wher^p said second immunizing step is 
carried out prior to said introducing step. 



25 



41. The method of Claim 39, wherein a^aid second immunizing step is 
carried out with an alphavirus vector. 

42. The method of Claim 35, wherein the Subject is determined to be at 
30 risk for the development of cancer. 



43. The method of Claim 35, wherein at least one of the one or more 
antigens is not normally expressed by the subject's canoer cells. 
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44. Th&method of Claim 43, wherein the at least one antigen is an 
infectious disease antigen. 

45. The method of Claim 44, wherein the at infectious disease antigen is 
selected from the group consisting of influenza antigens, polio antigens, herpes 
antigens, mumps antigens, measles antigens, rubella antigens, diphtheria toxin, other 
diphtheria antigens, pertussis antigens, and hepatitis antigens. 



m 
m 
m 
m 

mi 

o 

o 
■m 

m 



46. The method oftClaim 43, wh£ 
1 0 from the group consisting helpfer T cell epitopes, c> 
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at least one antigen is selected 
itoxic T cell epitopes, In- 



dependent B cell epitopes, and T-iiKi^pendent B cell epitopes. 

47. The method of Claim 35, wherein at least one of the one or more 
antigens is a native cancer amiger 



48. The method of Claim 35, wherein at lea§t 
antigens is a cell-surface protein or peptide. 



of said one or more 



49. A method for inducing ^protective immune response against cancer in 
a subject, comprising immunizing a subject against an antigen prior to the detection of 
cancer in the subject, wherein said immunizing step is carried out using an alphavirus 
vector comprising a nucleotide sequence encoding the antigen. 



50. The "method of Claim "49, ; whenyn^s aid alphavirus vector is an 
25 alphavirus replicon particle vector. 

5 1 . The method of Claim 49, wherein s^id alphavirus vector is a 
Venezuelan Equine Encephalitis virus vector. 

30 52. The method of Claim 49 further comprising a second step of 

immunizing the subject against the antigen. 

53. The method of Claim 52, wherein said imVnunizing step and said 
second immunizing step are carried out with different alphavirus vectors. 
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54. The^method of Claim 49, wherein the subject is one determined to be 
at risk for the development of cancer. 

5 55. The method of Claim 49, wherein the antigen is not normally 

expressed by the subject \s cancer cells. 



56. The method\of Claim 55, wherein the antigen is an infectious disease 
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antigen. 
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57. The method of QJlaim 49, wtie^ein the antigen is a native cancer 
antigen. 

58. A method for^ducing a protective immune response against cancer in 
a subject, comprising: 

(a) immunizing a sil^ject afflicted with cancer against one or more 
antigens; 

(b) modifying a cell to\express the one or more antigens of (a); and 

(c) introducing the mooified cell into the suly-ect, wherein the 
modified cell elicits an immune response against tKesjibjeCt^s cancer. 



59. The method of Claim 58, wheretin the cancer is a tumor- forming 



cancer. 



25 60. The method of Claim 58, wherein t\he cell to be modified is removed 

from the subject. 

61. The method of Claim 60, wherein the Qell is a cancer cell. 

30 62. The method of Claim 58 further comprising a second step of 

immunizing the subject against at least one of the one or more antigens. 

63. The method of Claim 62, wherein said second immunizing step is 
carried out prior to said introducing step. 
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64. The method of Claim 63, wherein different vectors are used for said 
immunizing step and said second immunizing step 

5 65. The method of Claim 58, wherein said immunizing step is carried out 

with an alphavirus vecton 

66. The method of Claim 65, wherein the alphavirus is a Venezuelan 
Equine Encephalitis virus. 
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67. The method of Claim, 58, where 



t one of the one or more 



antigens is not normally expressed\by the subject's cancer cells. 



68. The method of Clairq 67, wherein 
infectious disease antigen. 




e antigen is an 



69, The method of Claim 5^, wherein at least one of the one or more 
antigens is a native cancer antigen. 

70. A method for inducing a protective immune response against cancel, 
comprising the step of immunizing a subject against a native cancer antigen, wherein 
said immunizing step is carried out using an alphavirus vector comprising a 
nucleotide sequence encoding a native cancer antigen. 



25 71. The method of Claim 70, wherein ^aid alphavirus vector is an 

alphavirus replicon particle vector. 
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72. The method of Claim 70, wherein saicfyalphavirus is a Venezuelan 
Equine Encephalitis virus. 

73. The method of Claim 70, wherein said su^ect is determined to be at 
risk for the development of cancer. 
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74. Ihe- tti il hud uf Claim 70, fmlh e i c o mp r ising -ft-second step of 

immunizing_ £he subject against the native ca ncer antigen. 

75; TheTn^thoxi"Pf^Claim /4, wnerein ditterennalpft iaviiUs -veet^^ 
5 for said immun ising; ste p and_sa i d r.fi no nri immunizing step. 



r— — 26, The*. methnH nf Plnim 70 wherein fi. giH im mnmzinjrstep is carried out 

x — 

befo re the detecti on nf r.smrrr in the qnhj^f 



10 &k The method o f^taim 7u, wherein sai d s e cond i nHminizmgjjtep is 

carrie d, out before the detection of cancer in the s ubi ect. 
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^TS: The method of Claim /4, wherein said sciund i ii in iu a izing^step^is 

rnrrlfid- nut nftnr the detention nf r a ncer^iirtKe ^S^ 

A method for inducing an immune response against a native cancer 
antigen, comprising the steplrf4t¥irr4iimzing a subjectafflictedr^^ against an 

antigen native to the subject 'sj^yoceFr^^I^ step is carried out 

using an alglj^4ftrg^vector comprising a nucleotide sequence encoHing^an antigen 
native to the subject's cancer. 



Trre-TTTetEod of Claim 79, wherein the~alphavt ru3 vector i s aa— 

alphavirus rrpli^n parti^ w>tnr 




84 . T he method of Claim /y, wherein said alphavirus is~a-Venezttelan 

Equine Encephalitis virus : 
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&2r. The method of Claim ^Z& Jurther comprising a second step of 

\rmmm¥^ V 1 1 I* ^^ l innt the antigen native tn trie gnbjer-t'g ^fl nr.ffr 

83~. Th e method uf Claim 82, wherein different alphavirus vect ers-are-usedr- 

for said imm unizing step and-satd-secoudimmuniz stejx 
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